Abstract: A synthesis of Gf-Serricornin is described. The (4S,SSI4methyl-5-ethyl Gvalerolactone 8 has been synthesized with a high degree of enantioselectivity starting from (R)-(+)-(E jl-propenyl ptolylsulfoxide 2, having the enantkxelective Marino's lactonization as the key step.
fe) LAH, Et20, OOC-r.t., 98%; (f) i. pTsC1, Py, CHC13, OeC, ii. NaCN, DMSO, NaI, 90-95°C 67%, iii. KOH, EtOH, H20, rcflux, H30+ then benzene, p-TsOH, 89%.
Scheme 1
Our synthesis begins with the readily available (E)_l-propenyl-(RI-ptolylsulfoxide 2 prepared by a Horner-Emmons reaction of optically pure (RI-(+)-dimethylphosphorylmethyl p-tolylsulfoxide.5 Deprotonation of vinyl sulfoxide 2 to generate the vinyl anion is effected with LDA, and subsequent quenching with ethyl iodide produces the requisite E-disubstituted vinyl sulfoxide 3 in good yield.6 The key lactonization process is carried out on the suifoxide 3 with a large excess of dichloroketene which is generated in situ from trichloroacetyl chloride and zinc-copper couple. This reaction produces a single diastereomer and enantiomer of the dialkyl butyrolactone 4 in 95% yield. Subsequent removal of the chlorine atoms with aluminum amalgam7 in aqueous THF proceeds well and the stage is set for the stereoselective desulfmization of lactone 5. While desulfurizations in general, and Raney/nickel desulfurizations8 specifically are not known to proceed with high stereoselectivity, we have found that our butyrolactone systems do in fact, desulfurize with Raney/nickel with retention of configuration. Thus, treatment of lactone 5 with W-2 Raney/nickels in ethanol led to the desired cfs-dialkyl butyrolactonc 6 in 66% yield. Previous studies4 in our laboratory on desulfurizations of substituted butyrolactones have consistently given products with retention of configuration at the carbon bearing the sulfur atom.
Simple reduction of the lactone 6 with lithium aluminum hydride yields the optically pure diol 7 with two of the chiral centers of Serricornin in place. Conversion of the diol 7 into the valerolactone 8 required homologation of the diol through selective tosylationrn of the primary alcohol and subsequent displacement of the A formal synthesis of (-)-senicomin 643 tosylate with sodium cyanide. I1 This was followed by hydrolysis and lactonization to the relay compound 8, which was identical spectroscopically to the compound reported by Sato.3 The high enantioselectivity of the lactonization process for the preparation of optically pure butyrolactone provides an efficient and predictable method for the construction of chiral centers in acyclic natural products.
Experimental
All operations were carried out under an nitrogen atmosphere with oven-dried glassware. IR spectra were recorded on a Perkin-Elmer 1600 series FT-IR Spectrophotomer.
lH-NMR spectra and 'SC-NMR spectrum were obtained on a
Briiker WM-360 ET NMR or at Brtiker AM-300 FT NMR using CDC13 as solvent and tetramethylsilane as an internal standard. Optical rotations were measured on a Perkin-Elmer model 241 polarimeter. High resolution mass spectra (HRMS) were determined on a VG 7&25OS instrument. Column chromatography was performed using Merck Silica Gel 60 (230-400 mesh).
To a solution of (R)-(+)-dimethylphosphorylmethyl ptolylsulfoxid@ (25.0 g; 95.34 mmol) in anhydrous THP (300 mL) was added a solution of freshly prepared KHMDS (143.01 mmol) in anhydrous TI-IF (250 mL) at -78OC under a nitrogen atmosphere. After 2.5 h, an excess of freshly distilled acetaldehyde (12.6 g; 286.02 mmols) was added dropwise at -78eC and stirring was continued at this temperature for 1.5 h. The mixture was then warmed slowly to room temperature, stirred for 2 h, and then quenched by addition of water. The reaction mixture was stirred for 10 minutes and transferred to a separatory funnel. After the layers were separated, the aqueous layer was extracted with &ethyl ether (2x100 mL). The combined organic phases were washed with a saturated sodium chloride solution, water and dried over anhydrous magnesium sulphate. Evaporation of the solvent under reduced pressure gave a crude product which consisted of a 3/l mixture of the isomer+ vinyl sulfoxides E/Z, respectively. The crude product was chromatographed on silica gel (petroleum ether: ethyl acetate, 6:4) to afford 12.5 g of the desired E-vinyl sulfoxide 2 as an pale yellow oil: yield (73 46 13; 14.93; 24.34; 31.79; 32.55; 77.30; 77.65 
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